Effects of FFC Ceramic Water on Corrosion Behavior of Iron
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1.Introduction /

FFC ceramics are widely utilized by agriculture,
fishery, and food industry, because the creatures
seem to improve their function and activity
to restrain oxidation and corruption process.
Moreover, steel frames of greenhouses in Akatsuka
botanical garden, where the FFC ceramic water
is scattered everyday, have the passive surface in
black spontaneously, and iron rusting seems to be
restrained. In other words the FFC ceramic water
may have an effect to control the oxidation and
corruption of the inorganic materials as well. In
this study, we investigate the corrosion behavior
of an iron nails soaking in the FFC ceramic water,
compared with those in tap water and distilled

water.

2.Experimental

The FFC ceramic water was prepared to put
20g of FFC ceramic balls in 1 L of distilled water
(DSW) or tap water (TPW) following the Akatsuka
standard procedure. The FFC ceramic water made
of distilled water and tap water are abbreviated
here to FFC-DSW and FFC-TPW, respectively. For
the corrosion experiment two pieces of iron nails
(38mm) were dropped into the glass beakers
containing 200ml of four sample waters; DSW,
TAP, FFC-DSW, and FFC-TPW. The progress of
the iron rust in each beaker was observed for one
month and brown precipitations formed in beakers
were collected by decantation. The chemical
analysis of impurity elements in solutions was
performed by ICP method. Microstructures and
chemical states of naturally dried precipitants were
analyzed by electron microscopy (SEM), X-ray
diffraction (XRD) and Mossbauer spectroscopy.
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Fig.1. Corroded nails in four sample waters after 1 week soaking.
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3.Results and discussion

Immediately after dropping the nails in beakers,
colloidal deposition of reddish-brown precipitates
appeared in all beakers, and their density
increased with increasing the time. The typical
view of corroded nails after 1 week soaking
is shown in Fig. 1. There was no difference in
appearance of reddish-brown precipitates formed
in four beakers. The black deposition of passive
iron oxides did not occur on the nail surfaces.
This is probably because that the sample beakers
were not sealed against air and sufficient oxygen
required to corrode the nails was easily supplied
from atmosphere. According to the chemical
analysis, the TPW contained 7.2 ppm of chlorine
and FFC ceramics waters contained a large amount

(>1000 ppm) of calcium sulfate minerals.
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Fig.2. XRD patterns of dried precipitates formed in four sample waters.
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Fig.2 shows the XRD patterns of dried precipitates
formed in four sample waters. The XRD patterns
clearly indicated that the all precipitates were
mainly composed of y-FeOOH, which was a
common phase of iron hydroxides formed by iron
corrosion in water. However the second phase of
precipitates in DSW and FFC-DSW was assigned
to Fe;0,, which was well-known as black rust of
iron. While the one formed in TAP was identified
with a-FeOOH, precursor to red rust of iron. The
chlorine ions in TPW accelerated the corrosion
process of iron. But the precipitate in FFC-TPW
contained Fe;0, as well as a-FeOOH. FFC ceramics
seemed to reduce the oxidant nature of TPW.
Moreover, Mossbauer analysis clearly confirmed
that the valence states of iron ions in TPW rust
were fully oxidized to Fe*". But those in DSW, FFC-
DSW, and FFC-TPW were mixture of Fe*" and Fe*
ions as expected from the formation of Fe;O,. The
FFC ceramic water restrained the oxidation of the

iron nails than the tap water.
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